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ABSTRACT

~ Limited model tests were performed to compare the hydraulic

' characterisiics of an angled transition with the characteristica of
- a symyfetrical transition, and to determine the configuration of

_ -'appq/-’cen_ancés required tO-im'provel-the.-ﬂ'ow' distribution in the
‘angted transition. The. appéarance of flow patterns in‘the tran-

- -gitions indicated that the symmetrical transition was better than

 the angled transition.  The angled transition was made to operiate

' ‘satisfactorily by the addition of curved-guide walls near the up- -
‘stream ‘end of the transition. The symmetrical transition was.

 recommended for installation. No attempt was made to measure .
" head loss or velocity distribution in the transitions. - - '
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' PURPOSE

The study was conducted to compare the hydraulic character‘.l.stlcs of
. . an angled transition with the characteristics of a symmetrical tran-
' sition, -and to determine the conf1guratlon of appurtenances reqmred
to 1mprove the ﬂow d1.str1but1on in the ang]ed transition.

CONC L USIONS

1. . Surface flow. patterns 1nd1cated that the flow at the pump 1ntake J
was better distributed with thef._ymmetncal transition than with the
angled trangition. Flow patterns in the angled transition were im-.
proved by the addition of curved gLude walls near the upstrearn end
of the transmon : :

- 2 ‘The symmetncal tran51t1on was recommended for use in the
. ‘prototype structure - . :
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INTRODUCTION

Radar Pumpmg Plant is a feature of the Wahluke Branch Ca.nal system Lo
- Columbia Basin Project; Washmgton The plant is located in southern. =~ '
'::_Washmgton near Othello, Figure 1. 'I'he subject transition connects a
T'-:_15-foot-w1de rectangular - bench flume to the 9-unit pumpmg plant i
(Umts 1 and 2 were located ina s:.ngle bay) Flg'ure 2, (Flgure 2 shows:j




Sy

ulated a prototype dlscharge of 426 cubic feet per second at a flow-
depth of 6.9 feet in the flume.  The particular conditions of- pumping:

- plant location and bench flume alinement which resulted in'an asym-
... metrical conﬁguratlon of the transition were determmed by founda- -
.. tion conditions and other factors. Although a more direct approach
.~ - to the plant would have been desirable, the hill side on the left bank

- (see F1gure 2) made thls plan economlcall}r 1mpract1cal Co ;;.,:\.

‘B ;) the. prellmmary angled transition, ) The ‘model test dlscharge sim-

o Other model studlesll have shown that an angled transition can re-
sult in nonuniform velocity distribution in the transition with large
areas of reverse current. Such nonun1form1ty results in increased

- head loss and unequal dz.strlbutlon of flow to the pump intakes, with .
. accompanying reduction in pump efficiency. Also, the eddy currents '

" allow depos1t1on of sediment and trapping of surface debris. How-

-+ ever, in the.cited study, 1 / these conditions were not severe and an .

o angled trans1t10n was selected because of economic, cons1derat10ns

THE MODEL

L The 1 18 scale model or1g1nally 1ncluded approxlmately a 120 foot

~...length of the bench flume, the angled transition of Figure 2, and

.7 the. eight pump intake bays. The model was later modified to in- -
L clude a symmetrlcal trans1tlon w1th a short curved approach ﬂume. R

L The tran51t10n and bench ﬂume were fabrlcated from wood and the :
- ‘pump intakes were simulated by sheet metal slide gates., Asthe - o BT
- study wasof a limited general nature, the downstream end of the - .~ 7~ -~ .k
-“.model trahsition did not identically simulate the prototype tran-‘ o L]
"..gition,  The floor was horizontal as compared with a sloping -

. .prototype floor, Dividing piers were installed to simulate ﬂow
.conditions’at the entrances to the pump intake sumps; and the = i
“pump sumps were not modeled, These discrepancies between
~model and prototype con.flguratmns are insignificant’and should’
‘have little: effect on: the conclus1ons drawn from the model tests

Water',was supphed to the model through a rec1rculat1ng system B ISR
and the flow rate was measured by a volumetrlcally cal1brated ven- .
» turi meter. o e Sl ; St

_ : ‘of the Canalj_’I‘rans1t10n at the Forebay-;
is Unit, _Central Va.lley Progect Cal1fom1a :




. -of appu_rtenances were evaluated on the ba51s of the appearance of

~ - ‘the water surface flow patterns and the movement of dye streams
~-on the transition floor. No attempt was made to measure ‘head loss
- or veloclty d1str1but10n in the small model

The Angled Tran51t10n Prel1m1nary De51gn

. 'The orlgmal de51gn of the tran51t10n con51sted of a stralght approach
flume-alinement and an angled transition as shown in Figure 2, The
“left wall diverged approximately 85° and the right wall dlverged about

©. 9°, The transition width: changed from 15 t0-126.5 feet in a length of
-:approx1mately 920 feet :

fThe model demonstrated a strong rotatlonal c1rculat10n in the tran-
sition, Figure 3A. The hlgh velocity flow in front of Units 2 through

.. '5{as demonstrated by the length of the flow lines) caused small vor-

' tices to trail off the dividing piers, * Bay 8 showed a strong rotation

- “w1th1n the 1ntake bay, Figure 3A.

' -Curved gulde walls were placed in the upstream portlon of the. tran-

: 'sition to provide better flow distribution, The guide walls broke up-
. ~the strong rotational circulation into smaller, slow-moving eddles
' -_‘Flgure 3B and ﬂow d15tr1but1on to the 1ntakes was more uniform.

.»_-'_The conflguratlon of the recommended gulde walls developed o y
‘through a series of trials, is shown in Figure 4. The left wall was -

.. 3 feet 9 inches high; the right wall was 4 feet 6 inches high. The _ v
. simulated thickness-of both walls was ‘approximately 8. 1nches Dur-

~ing operation-at. de51gn depth both walls were beneath the water

L }surface

‘:L_The Symmetrmal Trans1t10n Recommended De51gn

""':_;.,:The angled tran51t10n was replaced by a. symmetrlcal tranS1t1on w1th . -
. .a short'curved approach flume, Figure 5. The alinement of the & - ". "
e stralght portlon .0f the flume: upstream from’ Stat1on 1+56.51, the

"‘._-__.P .C..~.of the curve, remained the same as" shown in Figure 2 ~The

 model included the curve and approxlmately 90 feet of stra1ght flume

: upstream from the curve el T RN o

Flow cond1t1ons in the sym*netncal tran51t10n were very good Two

o ' .large," .slow- -moving . .eddies moved counterclockwise on the left side:
- -of the transition and ¢lockwise on the right side, F1g‘ure 6. The eddy

' “on the left side was larger; sdue to'the 1nf1uence of the curved approach'
:channel : upstream of the:expanding’ sect1on Flow d1str1but1on at the e
pump" ump 1ntakes was fa1r1§ unlform L R oo .

Ge ', erallyh the_f’low appearance and ‘ "1str1but1on 1n the symmetmcal 4
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Q = 426 cfs, flow depth = 6. 9 feet

RADAR PUMPING PLANT
INLET TRANSITION
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Surface Flow Patterns in the
Symmetrical Transition
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